
DEPARTMENT OF THE ARMY EM 1110-2-3301
U.S. Army Corps of Engineers

CECW-EH-D Washington, DC 20314-1000

Manual
No. 1110-2-3301 31 May 1995

Engineering and Design
DESIGN OF BEACH FILLS

Table of Contents

Subject Paragraph Page Subject Paragraph Page

Chapter 1
Introduction
Purpose and Scope. . . . . . . . . . . . . . . . . 1-1 1-1
Applicability . . . . . . . . . . . . . . . . . . . . . 1-2 1-1
Definition . . . . . . . . . . . . . . . . . . . . . . . 1-3 1-1
References . . . . . . . . . . . . . . . . . . . . . . 1-4 1-1
Bibliography . . . . . . . . . . . . . . . . . . . . . 1-5 1-1
Background. . . . . . . . . . . . . . . . . . . . . . 1-6 1-1

Chapter 2
Site Characterization
Site Characterization Requirements. . . . . 2-1 2-1
Geomorphology. . . . . . . . . . . . . . . . . . . 2-2 2-1
Historical Shoreline Change. . . . . . . . . . 2-3 2-9
Sediment Characteristics. . . . . . . . . . . . . 2-4 2-10
Hydrodynamics . . . . . . . . . . . . . . . . . . . 2-5 2-13
Coastal Processes. . . . . . . . . . . . . . . . . . 2-6 2-21
Sediment Budget. . . . . . . . . . . . . . . . . . 2-7 2-23
Existing Structures. . . . . . . . . . . . . . . . . 2-8 2-25

Chapter 3
Borrow Site Characteristics
Borrow Source Types. . . . . . . . . . . . . . . 3-1 3-1
Exploration and Identification

of Borrow Sources . . . . . . . . . . . . . . 3-2 3-2
Site Characterization Requirements. . . . . 3-3 3-9
Comparative Evaluation of Fill

Sources . . . . . . . . . . . . . . . . . . . . . . 3-4 3-14

Chapter 4
Fill Design
Purpose of Project. . . . . . . . . . . . . . . . . 4-1 4-1

Project Design. . . . . . . . . . . . . . . . . . . . 4-2 4-1
Design Considerations. . . . . . . . . . . . . . 4-3 4-11
Design Elements. . . . . . . . . . . . . . . . . . 4-4 4-14

Chapter 5
Fill Stabilization
Structures . . . . . . . . . . . . . . . . . . . . . . . 5-1 5-1
Dune Stabilization. . . . . . . . . . . . . . . . . 5-2 5-3

Chapter 6
Plans and Specifications
Schedule. . . . . . . . . . . . . . . . . . . . . . . . 6-1 6-1
Specifications . . . . . . . . . . . . . . . . . . . . 6-2 6-1

Chapter 7
Project Performance Monitoring
Purpose of Performance Monitoring. . . . . 7-1 7-1
Fill Placement Monitoring. . . . . . . . . . . . 7-2 7-1
Borrow Area Monitoring . . . . . . . . . . . . 7-3 7-4
Shoreline Change. . . . . . . . . . . . . . . . . . 7-4 7-4
Littoral Environmental Monitoring. . . . . . 7-5 7-6
Biological Monitoring . . . . . . . . . . . . . . 7-6 7-6

Chapter 8
Operations and Maintenance
(O&M) Manual
Purpose . . . . . . . . . . . . . . . . . . . . . . . . 8-1 8-1
Scope . . . . . . . . . . . . . . . . . . . . . . . . . 8-2 8-1
Background. . . . . . . . . . . . . . . . . . . . . . 8-3 8-1
Operation and Maintenance. . . . . . . . . . . 8-4 8-1
Periodic Nourishment. . . . . . . . . . . . . . . 8-5 8-2
Responsibilities. . . . . . . . . . . . . . . . . . . 8-6 8-3

i



EM 1110-2-3301
31 May 95

Subject Paragraph Page Subject Paragraph Page

Appendix A
Bibliography

Appendix B
Notation

Appendix C
Glossary

Appendix D
Operations and Maintenance Manual

ii


